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A Program of School Health Education 


EARL E. KLEINSCHMIDT* 


Loyola University School of Medicine 

This article is the first of a series in the field 
of health education which is to appear regularly in 
The Science Teacher.—The Editor. 

“The first care of education should be the 
preservation and improvement of health. School 
hygiene in the past has been too largely con- 
cerned with the child’s environment and the 
external conditions affecting his health such as 
the school building, its sanitary features, and 
the sources of infectious disease. These factors 
should not be neglected, but the pupil with his 
own personal status and problems should be 
understood, and his adjustment to the environ- 
ment of school and his life outside should be 
more carefully considered. School hygiene 
should be responsible for all the phases of 


education directly related to health. These 
various interests—some already provided for 
in part, and many others as yet neglected 


should be unified and co-ordinated as much as 
may be necessary for the effective attainment 
of health results and economic school admin- 
istration.”! 


HIS STATEMENT might very well! 
apply to the present situation in many 
schools as regards their program of school 
health education; but as it happens, it 
was made in 1903 by Dr. Thomas D. 
Wood, a pioneer in the field of school 
health. Even at that early date appar- 
ently, need for greater unity of effort on 
the part of health-contributing agencies 
in the schools was recognized. Since then 
many other school health authorities 
have seen fit to comment likewise. 
During the entire period that public 
and private schools in the United States 
have been interested in the improvement 
of health conditions, there have been 
added to the school curriculum, singly 
and independently, such health-contrib- 
uting agencies as physical education, 
athletics, home economics, medical in- 
spection, school nursing, dental service, 
mental-hygiene clmics, pre-school clinics, 
open-air classes, classes for the deaf and 


Chicago, Illinois 


hard-of-hearing,orthopoedic classes. vis- 
iting teachers, speech-correction classes, 
recreation, corrective gymnastics, health 
instruction, biology, school sanitation, 
and nutrition. In the process of adding 
these activities there has been much 
overlapping of responsibility, uncertain- 
ty as to the functions of each representa- 
tive interest, a tendency for each de- 
partment or individual to operate inde- 
pendently of the others, and emphasis 
placed most commonly on a “program” 
or “course” rather than on an integrated 
program which contributed to the im- 
provement of child health. This situa- 
tion prevails quite generally today. 
WARE OF the growing complexity 
of this problem, many school admin- 
istrators are seeking methods which will 
ultimately lead to better co-ordination 
of function, and which in turn will en- 
able each part to perform its own spe- 
cial functions, and at the same time as- 
sist every other division and subdivision 


of the total school health program in 
the performance of their special func- 
tions. The subject is one of timely im- 


portance, and accordingly deserves ex- 
tended discussion. It will be the pur- 
pose of this article, therefore, (1) to 
call attention to the importance of this 
situation, and (2) to set forth briefly a 
few guiding principles which, it is hoped, 
will serve to assist the school admin- 
istrator seeking a better integrated pro- 
gram. 
Generally 
paratively 


speaking, up until com- 
recent times, responsibility 


* Earl E. Kleinschmidt, M.D., Ph.D., is Associ- 
ate Professor of Public Health and Preventive Med- 
icine, and Chairman, Department of Preventive 
Medicine, Public Health, and Bacteriology, Loyola 
University. 








for health work in the secondary schools 
was delegated to most anyone of the 
regular teaching staff who, either by in- 
clination or by reason of training in 
biology, aspired to a higher lever in the 
scholastic order of things as an authority 
on health. High schools have attempted 
to carry on quasi-health work in the 
nature of cursory medical inspection at 
irregular intervals, the teaching of 
courses in physiology, general science, 
biology, home economics, and hygiene, 
and in providing for certain machineries 
regarded as health practices, chiefiy 
physical exercise and recreation. Scarce- 
ly any attention was given to the train- 
ing of teachers in the health field until 
comparatively recent years, or was much 
thought given to the relationship of 
health education, or ‘hygiene’ as it was 
more commonly designated, to the en- 
tire educational program. 


N THE MAIN, four major movements 
are discernable as composite parts of 
the total school health program found in 
the modern city school system: (1) for- 
mal physical education; (2) informal 
physical education; (3) school health 
service, and (4) health instruction. Let 
us consider each in turn. 


ACH OF THESE four representative 

health-contributing agencies in the 
schools now claims for itself a portion of 
the child’s day while in school. Every 
state now has on its statute books laws 
governing the number of minutes which 
children shall devote each week to phys- 
ical education. In forty states there are 
laws concerning medical inspection rang- 
ing from provisions for annual inspec- 
tion of hearing and vision to a complete 
physical examination. Some states com- 
pel vaccination of children against small- 
pox; others not. Representatives of 
temperance organizations still insist that 
their program be incorporated within the 
school curriculum. Dairy associations 
propagandize school teachers in an ef- 
fort to get children to drink more milk, 
and so on. One might continue at great 
length to illustrate the point, that the 
presen day school health education pro- 
gram is the composite of efforts by zeal- 
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ous pressure groups, each of which have 
made piecemeal contributions to the im 
provement of child health. In the writ- 
er’s estimation, schools need to make 
some concerted effort to evaluate their 
health programs in terms of their total 
effect on the child where such conditions 
still exist. Instead of several health pro- 
grams, there is needed one single, in- 
tegrated health program in every school 
system which has its beginning in the 
kindergarten and continues’ through 
graduation from high school. 


Adjusting the Health Program 
to the “Whole” Child 

HE BEST WAY for the school admin- 
istrator to adjust his thinking to the 
modern viewpoint in school health edu- 
cation would be to dissociate himself 
entirely from all previously held con- 
cepts of the school’s health program as 
described previously and substitute in 
their place the basic philosophy of health 
education laid down at the White House 
Conference on Child Health and Protec- 
tion of 1930. Certainly no better set of 
principles have been advanced since this 
memorable meeting. Other significant 
guideposts to consider might be the sev- 
eral conference reports of the now de- 
funct American Child Health Associa- 
tion. 


Without especial training in the field 
of school health education, it becomes 
rather difficult to obtain an understand- 
ing of the “wholeness” of the present 
day school health education program. 
However, lacking this, the school admin- 
istrator should have access to profes- 
sional health workers on whom he can 
rely for sound advice. These should be 
school men in every sense of the word, 
persons well-trained in the health-medi- 
cal sciences, and educational as_ well. 
Otherwise, the administrative policies of 
the superintendent will be conditioned 
as in the past by the advice of persons 
having a sentimental or amateur basis 
for their opinions.. and there are an 
abundance of amateur or pseudo-health 
advisors in every school system. Seldom 
is a subject spoken of with more author- 
ity. 


THE SCIENCE TEACHER 


p! 
bi 
b; 


~A = he S| FH Fe 


= 


UNDAMENTALLY, the activities in- 
cluded in a school health education 
program should be determined by and 
built in accordance with the biological 
basis of health. This, the school admin- 
istrator should bear in mind regardless 
of how extensive a program he is aim- 
ing to develop. The health and life of 
every living organism, whether a one- 
celled protozoan or a growing, active 
child, is a product of three determining 
biological factors: (1) a favorable health 
heritage with particular reference to con- 
stitutional qualities of health, resistance 
to disease, and organic defects leading 
to physical and mental disability. This 
we shall refer to as the genotype; (2) 
a favorable environment with particular 
reference to the body’s relation to air, 
water, foods, poisons, parasites, light, 
exercise, rest, the sociosphere, mechani- 
cal hazards, sunlight, focal infections, 
narcotics, stimulants, etc. (to be referred 
to as constituting the paratype); and 
(3) a favorable interaction or reaction 
between these two aforementioned fac- 
tors which should result in the develop- 
ment of a well-integrated or realized in- 
dividual whom we will call the pheno- 
type. The health of every child is de- 
pendent on these three factors and their 
proper integration. Similarly, every 
school health education program must 
be geared to allow for adequate recogni- 
tion of these factors in terms of their 
total effect on the child as a whole. 
For the school to continue to em- 
phasize one or two health-conditioning 
factors to the exclusion of others equally 
as essential to child health is to ignore 
the which the sciences of biol- 
ogy, medicine, psychology, and_ sociol- 
ogy have taught us in recent vears. 
Thus, for example, a program which 
takes account of the physiological need 
of a child for exercise, but which ex- 
cludes or ignores the fact that this same 
child is possibly unable to profit from 
the experience because of, let us say. a 
secondary anemia, would fail utterly to 
bring health or “wholeness” to that par- 
ticular child. It might, as a matter of 
fact, result in the direct opposite, ill- 
ness. The same result might accrue to 
children whose parents and teachers ig- 
nored the necessity of their having pro- 
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tective foods in their diet, but insisted 
on their obtaining a maximum of sleep. 
Requisites for an Integrated Program 

HILE IT WOULD be difficult in so 

short a discourse to do adequate jus- 
tice to this subject, it may suffice to call 
attention to a plan of organization which 
stresses the essential points in need of 
emphasis (see figure 1). In addition, 
the following brief comments are offered 
by way of explanation: 

1. Common Objectives. The school 
health education program should be 
built on the basis of common objectives 
to which all school personnel subscribe. 
A health creed or philosophy of health 
education is also a basic need; its pur- 
pose being to lead each health worker 
to work toward a common end, the pro- 
motion of child health. 

2. Appreciation for ““Wholeness” of 
Program. No better plan is available 
for developing an appreciation for the 
“wholeness” of the program than an 
alert health council. This group, con- 
sisting of administrators, teachers, par- 
ents, and health specialties, have as their 
function the general problem of co-ordi- 
nation of the entire program. It should 
act primarily as a steering committee 
or clearing house for group thinking on 
the subject. Other subcommittees, as 
indicated, serve to expedite the work of 
the council. 

3. - Balanced Program. Essentially, 
a school health education program con- 
sists of a triad of three well-defined, vet 
functionally related interests and activi- 


ties: 1. Health service; 2, Health in- 
struction, and 3. Healthful school liv- 
ing. This program should be closely co- 


ordinated with the contributions to 
health improvement made by teachers of 
general science, biology, chemistry, and 
physical education. The health program 
at the secondary level should also be 
closely related to the community health 
program. 

4. Strong Leadership. Responsibil- 
ity for the administration of the school 
health education program should rest 
with an assistant-superintendent, a di- 
rector of school health education whose 
function is to put into practice the re- 
commendations of the school health 


(Continued on page 18) 
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ENRICHENING MATERIAL 
CO-OPERATIVE PROJECT 

The enrichening material project 
sponsored by The Science Teacher ap- 
pears to be moving forward quite well. 
It now includes analytical reference lists, 
film lists, and sources of free and nearly 
free materials. In the section dealing 
with analytical references for both biol- 
ogy and chemistry a large number of 
teachers in widely distributed areas have 
freely offered their services in compiling 
the material. With more time now avail- 
able at the beginning of the second se- 
mester, most of the work should soon 
be completed. 

We certainly appreciate the hearty 
co-operation given on the part of many 
busy teachers. We believe work of this 
type is stimulating in the direction of 
professional growth and often leads to 
the establishment of valuable contacts. 

Further, we have been much encour- 
aged by teacher reaction in regard to 
enrichening material. A number of 
teachers have expressed themselves as 
believing this to be a worthwhile proj- 
ect. Some urge that the work be ex- 
tended to include all the sciences. Evi- 
dently it provides a service that live 
teachers need and want. 


PROBLEM SOLVING 

For those who are interested in new 
procedures in making science function 
in life situations we would call attention 
to the current article in this issue writ- 
ten by Professor R. W. Fogler of Illi- 
nois State Normal university and the 
article to follow. He has well demon- 
strated in his work with students in high 
school chemistry that students can at- 
tain a scientific consumer approach to 
the buying of goods. 


OUR FRONTISPIECE 

The photograph is by Fremont Davis 
and shows “light that bends around cor- 
ners.” New transparent  water-clear 
plastics from coal, air, and water, possess 
the ability to direct light through curved 
tubes by internal reflection . Among the 
many applications are lighting devices 
to reach spots in dental and general 

surgery that are difficult to reach 
THE SCIENCE TEACHER 


Science Must Serve Our Youth 


FRANK GRAHAM 


Ball State Teachers College 
THE RECENT 


thinking make it imperative that sci- 


trends in educational 


ence teachers give critical thought to the 
subject matter given in science courses. 
Up to the present, subject matter has 
been taken from what has become tradi- 
tional in previous courses. Now that 
functional material is demanded, con- 
siderable reorganization is needed. Se- 
lection of material and the plan of pre- 
sentation will necessarily depend on the 
needs of students. 


There are two groups of students to 
be served, one an ever-increasing group 
who will attend some college or univer- 
sity, the other composed of those who 
from preference or necessity must ob- 
tain jobs after completing the high 
school course. Each of these groups 
must live in a society of which they are 
a part and which thev should make better 
for having lived in it. Each will meet 
certain problems and situations either 
from choice or from necessity. Some 
of these problems and situations as listed 
by Professor Samuel Ralph Powers of 
Teachers College, Columbia University, 
are (1) the contacts of the home and 
the family into which each is born and 
the one which each may desire to estab- 
lish; (2) the problems of our economic 
and governmental systems and _ their 
solution; (3) the improvement of the 
instrumentalities of education, such as 
the school, the press, the radio, and the 
movies; and (4) in this rapidly moving 
world there arises an extreme need for 
the preservation of physical and mental 
health. 

To meet their problems, each group 
of students must have (1) some amount 
of specific information and specific skills 
that are usable in everyday life, 2) 
some generalized insights concerning 
such points as heredity, the place of the 
family in society and intellectual in- 
tegrity, (3) methods of thinking that 
are sound and critical, (4) an apprecia- 
tion and respect for objective evidence 
FEBRUARY, 1940 
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and integrity, and (5) an intelligent and 


workable philosophy for living in a 


modern world and a democratic society. 
\* A RESULT of the Regents Inquiry 
into the Character and Cost of Public 
Education in York State, conclu- 
sions were reached which state that boys 
and girls now need a broad general edu- 
cation which gives some minimum es- 
sential tools of  intercommunication 
and thinking, some minimum up-to-date 
scientific acquaintance with the world 
in which we live, an appreciation of the 
culture and standards of our civilization, 
the beginnings of the ability to work 
with others, a common understanding 
and belief in democratic processes, and 
the desire to preserve and defend self- 
government. They further conclude that 
vocational training in this American sys- 
tem should give a good general knowl- 
edge which underlies a family of oc- 
cupations, that is, an understanding of 
the scientific facts and economics lying 
back of these trades, an ability and char- 
acter to work effectively with others, 
and an appreciation of the way changes 
come and how one may best adjust one- 
self to these changes. In addition to 
this and coming at the end of his train- 
ing, just before he has a real chance of 
getting a job, one needs an immediately 
marketable skill. When one with such 
raining gets a job he will be equipped 
to acquire the necessary particular skills 
and knowledge on the job as a learner. 
In some fields he may even return to 
school for special courses organized in 
co-operation with labor and industry. 


New 


Since more students need to be drawn 
into science classes, it is suggested that 
we make science more popular with 
those now enrolled so that their enthu- 


siasm will attract others. When this 
happens, classes will become crowded 
and new ones must be organized. De- 


vices that have been found useful in 
popularizing science include science ex- 
hibits, science fairs, and science contests. 
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Effective Learning in the Sciences 
R. W. FOGLER 


Illinois State Normal University 


NE OF THE most striking paradoxes 

in American education is to be found 
in a comparison of the position of sci- 
ence in everyday life and the position 
of science in the school. In a modern 
world in the midst of what might be 
characterized as the age of science, sci- 
ence education has been steadily slip- 
ping in its position in the secondary cur- 
riculum. To what may this unfortunate 
situation be attributed? A _ brief look 
at what the typical student does in a 
science 


typical class may suggest an 
answer. 
Experiment 6 
Purpose: To find the other products when 
potassium chlorate is decomposed. _ 
Materials: The residue left in the test from 


experiment 5, test tubes, 2 beakers, fun 
nels, ring stand, filter paper. 

Procedure: To the residue in the 
from experiment 5, add hot water, and 
mix the contents thoroughly. Prepare 
a filter as directed in paragraph 2, page 
10. Wet the filter with hot water; then 
pour the contents of the test tube upon 
the filter, catch what goes through in 
a beaker. 

Results: What happens to the liquid? 

What happens to the black material? 

Why does the filter strain out the black 

material ? 

What does the black material look like? 

The manganese dioxide causes the de- 

composition of the potassium chlorate to 

take place more rapidly when the tem- 

perature is low, but it is recovered un- 


test tube 


Note: 


changed. A_ substance which acts in 
the way described is called a catalyst. 
Complete the sentence: In the decom- 


position of potassium 
gwanese dioxide acts as a —.............-. 
Write the equation showing the change. 


chlorate, man- 


S THIS science education? Is it edu- 
cation? Learning as exemplified in 
the above kind of laboratory work found 
in most manuals consists of following 
directions similar to the recipes found 
in cookbooks. It requires little intelli- 
gence to fill in the answers in the blank 
spaces. All that the student needs to 
write is what he sees happening. The 
answer to one of the questions is stated 
in the exercise and the answer to the 
last question can be found in a text- 
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book. A great deal of science is answer- 
ing questions before they are asked. li 
we could get the child back to asking 
questions, we would be doing something 
worthwhile. 

Learning is more effective if it be- 
gins with the problems in which the in- 
dividual is personally interested because 
the feeling of interest and of need al- 
ready is established. The very biologi- 
cal nature of the adolescent involves an 
increased capacity for physical and men- 
tal activity. Workbooks, laboratory 
manuals and test books hardly satisfy 
the needs, desires, and problems of stu- 
dents. The science classroom must be 
a democratic situation where boys and 
girls are concerned with solving their 
own problems, co-operating in various 
group enterprises, and planning the 
learning for themselves and the group. 
Most of the formal teaching in a demo- 
cratic classroom concerns itself with the 
techniques for promoting self-education 
rather than the imparting of knowledge 
about subject matter. Education is not 
a matter of adding things on as much as 
it is an enlargement in seeing and feel 
ing. 

Every individual is a part of the en- 
vironment, physical and social. In his 
reactions to the environment he is con- 
stantly faced with the necessity for mak- 
ing adjustments. It would, therefore, 
seem reasonable that science in the 
schools should be concerned with prob- 
lems of adjustment. It should discover 
the problems and materials not in the 
pure sciences but in the environment in 
which the individual is living so that 
the method for solving problems of the 
consumer type and the attitude toward 
the understanding of social physical en- 
vironment should be developed. The 
first steps in organizing a science course 
are those of determining which of the 
fundamental attitudes toward life and 
human environment will aid the student 
to interpret his environment, which ones 
ramify through his everyday living and 

(Continued on page 20) 
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A Stimulating Biology Club Program 


HELEN RUTH GREGORY 


Mount Vernon Township High School 
WOULD FIRST like to assure you 
that I am not an expert in the science 

club field. I began the work, as have 
many others, by searching for, and 
thinking of, club program material. | 
did find much that proved quite suitable 
as was shown by the interest aroused. 
Our meetings began at 3:30 in the after- 
noon and many evenings I had practi- 
cally to shove members out of the door 
because of approaching darkness. Fur- 
thermore, students began waiting to 
walk home with me, discussing their 
problems, treating me as a very good 
friend rather than as just a_ teacher. 
They seemed to realize that I was spend- 
ing much extra time for their pleasure 
and were quite voluble in their appre- 
ciation. I have never found anything 
else which so creates interest and stimu- 
lates learning as did my biology hobby 
club. 


We planned each program around a 
short business meeting, a report or dem- 
onstration by a student, games or group 
contests, and eats. The first program 
that I shall describe is Science Solves 
Crime. The article suggesting the pro- 
gram to me was found in the January 
1935 Reader’s Digest and was entitled 
“Science Gets a Confession.” Since I’m 
going to hand out mimeographed sheets 
giving references for all the programs 
and descriptions of all the games, you 
need not try to write them down. After 
reading the article, I began looking 
through The Scientific American and 
Popular Science Monthly magazines for 
other material along this line. I gathered 
material for three reports concerning 
lie detectors, such as truth serum and 
the psycho-galvanometer, or the Keeler 
Polygraph based upon the body’s phys- 
iological and psychological reaction to 
fear; the microscope an an aid to crime 
detection; and chemical analysis as a 
means of solving crime. The first speak- 
er illustrated his talk with things to be 
observed through the microscope The 
report given by the second speaker was 
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suggested by the article, “Blood Will 
Tell.” 


pomeiytoy the three talks we had 
games and contests based on one’s 
ability to solve problems, thus stressing 
the fact that the detective must be 
mentally alert and well informed. The 
first was a puzzle—to seat a rider in 
corect position upon each of two horses 
without bending or cutting the cards I 
must admit that although it took me 
quite a while to solve it when first I 
tried, several of my students solved it 
so quickly as to put me to shame. 

The second game was to test olfac- 
tory alertness. How readily do you rec- 
ognize odors? Each person was given 
pencil and paper and asked to list num- 
bers from one through eleven. The 
game chairman then passed bottles, also 
numbered from one through eleven, 
around the group. Each bottle contained 
a strong smelling liquid. Each student 
was asked to write beside number one 
the substance he thought bottle one con- 
tained. Beside number two he placed 
his opinion of the content of bottle two, 
etc. Suitable substances for this test 
are oil of cloves, essence of peppermint, 
oil of wintergreen, lysol, ammonia, io- 
dine, formaldehyde, cedar oil, sassafras, 
etc. 

HE THIRD GAME, a group contest, 

was to solve a chemical unknown. 
Five or six students made up one group. 
Each group was given a bottle contain- 
ing a liquid made up of various sub- 
stances, such as glucose, peptone, bar- 
ium, potassium, and a strongly alkaline 
substance. At each table where a group 
was to work there were needed test 
tubes, pipettes, bunsen burners, and 
various chemical reagents for making 
the tests. Any member of a group could 
make a test or make suggestions. The 
first group handing in the most nearly 
accurate report was given a prize of a 
bag of cookies or box of popcorn that 
the entire group could enjoy. 


(Continued on page 17) 








The Storehouse of Civilization 
C. C. FURNAS 


Yale University 


LL THAT we are, everything that we 

have, everything we can ever hope to 
have, comes from the storehouse which 
consists of the materials in the thin 
crust of the earth, in the atmosphere and 
the streams of radiant energy coming 
down from the sun. The existence of 
civilization is dependent upon a contin- 
uous supply of these things, and any 
student exposed to a general science 
course should leave with the idea that 
conservation of our resources is a matter 
of paramount importance to the human 
race. He should also have that idea that 
real conservation is wise use rather than 
mere stinginess or nonuse. 

On the basis of probable supply, our 
resources can be divided into Caesar’s 
convenient classification of three parts: 

I. Materials in practically limitless 
quantities. This class would include air, 
water, many of the rocks such as granite, 
sandstone, perhaps limestone, and the 
radiant energy from the sun. 

II. Nonexpendable material in lim- 
ited quantities. The nonexpendable ma- 
terials are those that can be recovered 
after use. This includes most of the 
metals, in many of their uses, and many 
of the nonmetallic minerals. 

III. Expendable materials in limited 
quantities. The most notable example 
of this class is fuel, solid or liquid. From 
the utilization point of view, fuel is not 
a material; it is a block of energy. When 
that stored energy is once used, it is 
gone forever—to the depths of inter- 
stellar space. We won't get it back. 

ANY OF the metals and nonmetals 

are also often expendable, from the 
practical point of view. Even though 
they are not gone from the face of the 
arth, they may be put in such places 
or be so diluted that they cannot be 
recovered for reuse. Examples are lead 
used in house paints, zinc on galvanized 
wire, arsenic or copper in insecticides, 
lead and bromine in antiknock gaso- 
lines, sulfur in sulfuric acid that is 
eventually washed down the river. 
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The conservation problem is quite 
different for each of the above items. 
We need never worry about the supply 
of air. We can use as much of it as 
we want for manufacturing processes or 
anything else and harm no one, now or 
later. But a supply of pure air is de- 
finitely lacking around some industrial 
centers. All the air that people breathe 
or otherwise use is more or less ruined 
by fumes and dust of every description. 
The conservation problem there is that 
of maintaining the local supply of good 
air by improved techniques, by legisla- 
tion or by any other available means. 

I,THOUGH there will always be an 

abundance of water on the face of the 
earth, there are many areas where there 
is always a serious shortage. Hence, 
local conservation (restrictions on un- 
limited use) are desirable or necessary. 
An even greater conservation problem 
is that of limiting the harm effected by 
water as it runs back to the sea. Soil 
erosion is a major modern problem, par- 
ticularly in the United States. It is 
highly desirable to take all reasonable 
steps to prevent the unbridled run-off 
of water, maintain an adequate water 
level in the ground, and thus aid vegeta- 
tion. This wisely conserves water and, 
at the same time, conserves agricultural 
resources. 

The length of life of the nonexpend- 
able minerals, particularly metals such 
as iron, copper, lead, can be greatly 
lengthened by reuse or refabrication of 
the materials after the device in which 
they are incorporated has run its course. 
Thus the junk man who collects and 
sells metal scrap to smelters is a real 
benefactor to society. His activity should 
be greatly encouraged. 

Another factor of major importance 
is the substitution of other, more plenti- 
ful materials. The potential supply of 
aluminum is much greater than that 
of iron. Hence, in the long run, it would 
be well to use aluminum as a substitute 
for steel wherever feasible. Although 
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the tin is often recovered from food con 
tainers, the tin supply of the world is 
definitely limited. It is possible to use 
an aluminum or even lacquer as a liner 
for food containers in place of tin. Lend- 
ing commercial encouragement to this 
trend would be a real move of conserva- 
tion. The potential supply of concrete 
and of some plastic resins is almost lim- 
itless. They can often serve as worthy 
and satisfactory substitutes for steel. 
HE THIRD major item in conserving 

these resources is the development of 
new techniques of discovery and use. 
The scientific methods of geophysical 
prospecting are opening up great depos- 
its of minerals not previously known. 
Development of improved techniques in 
the recovery and working of minerals 
can increase the supply by many. fold. 
This sort of development is going on 
and must be continued. It can be en- 
couraged by research and by legislation. 
It is a field of positive action for for- 
ward-looking conservation-minded peo- 
ple. 

The expendable minerals, or the ex- 
pendable uses of both metals and non- 
metals, present some of our most serious 
problems. Here the problem of substi- 


tute uses can play the greatest role. 
Zine is coated on steel for making wire, 
pipe, gutter pipes, etc., corrosion resist- 
ant. The zinc eventually corrodes and 


is forever lost to reuse. But aluminum 
is much more plentiful than zine and 
can be used for such corrosion protec- 
tion. Industrialists should be encour- 
aged to make such aluminum coatings 
commercially feasible. Lead is widely 
used for house paints, but titanium oxide 
also makes good paint. The supply of 
titanium is infintely greater than that 
of lead. It should be used more 

HE SUPPLY of natural nitrates of the 
world which are usable for fertilizers 
is definitely limited. We would now be 
in an era of serious depletion of natural 
nitrates if the experimenters of the 
twentieth century had not perfected the 


means of making nitrogen compounds 


from the nitrogen of the air. We are 
now assured of a supply of nitrogen 
compounds for all time to come. The 


invention of nitrogen fixation processes 
was one of the greatest 
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conservation 


steps that man has ever brought about 

Our supply of sulfur for sulfuric acid 
and other compounds is large but de- 
finitely limited. In recent years a great 
deal of sulfuric acid, or even elemental 
sulfur, is made from the SO, of smelter 
This is a conservation step, but 
it hasn’t gone far enough. We could 
get all our sulfur at the present time 
from the sulfur dioxide in the flue gases 
of our large coal-burning power plants. 
Steps should be taken to make it com- 
mercially feasible to do this. 

\Ve use thousands of tons of bromine 
per year for antiknock gasolines. This 
bromine is never recovered. But proc- 


gases. 


esses are now in operation to recover 
bromine from sea water. There 1s 
enough bromine in the sea to last us 
millions of years. We don’t need to 


worry about bromine any more than we 
now need to worry about nitrogen com- 
pounds. 
HESE FEW items show what an im- 
portant, and often dramatic, role re- 
search and development can play in ex- 
tending the supply of our expendable 
materials. It lends hope for the future 
and puts a positive slant onto the con- 
servation picture, as opposed to the nar- 
row, stingy one of mere nonuse. 
Finally, there is the problem of fuel. 
We are sponging off the solar energy 
stored up in past ages to the extent 
of millions of tons of solid and liquid 
fuels per year. What is being done 
here? First, industrialists have devel- 
oped techniques for greatly improving 
the efficiency of use. This is the wisest 
and best, not to mention most profit- 
able, form of conservation. Second, 
many techniques have been perfected for 
greatly increasing the number of gal- 
lons of gasoline obtainable from a barrel 
of crude oil. The improvements have 
been almost dramatic. Then great im- 
provements have been made in discov- 
ering new deposits. These all stave off 
the day of depletion of both oil and coal, 
but they don’t eliminate that day from 
our calendar of the future. Some day 
these storehouses of fuel will be emptied. 
What then? 
W" CAN ALWAYS use water power. 
It can be developed to any extent 


(Continued on page 28) 
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_A department in which science is presented in its close relationship to the individual and in which 
guidance is given in causing the individual to recognize the methods of science and its vast social implications. 








A Ten Million Dollar Doctor Bill 


A LARGE portion of our annual na- 
tional sickness bill of ten billion dol- 
lars' constitutes one aspect of a scandal- 
ous preventable waste. This is just the 
cold, economic aspect of a big problem, 
a problem which has its ramifications in 
human disappointment, misery and 
heartbreak. It includes the effects of 
preventable sickness, the application of 
useless or harmful “curative” measures, 
and premature death. Dr. M. J. Rose- 
nau, of the University of North Caro- 
lina, contemplating the potential bless- 
ings of preventive medicine, in a state- 
ment to The Science Teacher, writes as 
follows: 

“Public health, a vital part of the 
warp and woof of society, needs com- 
munity co-operation in order to har 
vest the fruits of .reventive medicine. 

It is closely bound up with problems 
of sociai justice. Preventive medicine 
dreams of a time when there shall be 
enough for all, when every man shall 
bear his share of labor in accordance 
with his ability, and every man shall 
possess sufficient for the needs of 
his body and the demands of health. 
These things he shall have as a mat- 
ter of justice, not of charity. Preven- 
tive medicine dreams of a time when 
there shall be no unnecessary suffer- 
ing and no premature deaths; when the 


welfare of the people shall be our 
highest concern; when humanity and 
mercy shall replace greed and selfish- 
ness; and it dreams that all these 
things will be accomplished through 
the wisdom of man. Preventive med- 


icine dreams of these things, not with 
that 


the hope we, individually, may 
participate in them, but with the joy 
that we may aid in their coming to 
those who shall live after us. When 


young men have vision, the dreams of 
old men come true.” 


S THE WISDOM of man now being 

engaged to make these dreams come 
true? Will the vision of young men lead 
societv to a realization of these fond 
hopes? Paul deKruif looks in upon the 


scene: 
“Nationwide, with extremely few 
exceptions, the health departments, 
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hospitals and laboratories of our fight 
ers for life are starved. They are 
scandalously pinched 


a powerful preventive has 


been used for whooping cough, chief 
killer of diseases among children. But 


for the making and distribution of this 
life-saving vaccine there is not the 
money. In other laboratories, hospi- 
tals, pathologists and surgeons — oper 
ating on the blood vessels of dogs and 
nervous systems of humans — are find- 
ing the cause, makingya beginning at 
cure of high blood pressure’ which 
kills thousands of people in the prime 
of life. Their adventure crawls at a 
snail’s pace. They can’t buy enough 
dogs, or hire enough chemists, or build 
needed laboratories. So it is on an- 
other frontier of human conservation: 
from certain insanities, disabling nerve 
afflictions, certain heartwrecks, all sap 
pers of our strength, destroyers of the 
productive power of the people. Our 
physicians have not the money ade- 
quately to test out the power of the 
new crystal-pure vitamins against these 
maladies.”2 
Let us step back and view this pic 
ture, with W. T. Foster, from a vantage 
point. As he points out, we can with 
our present facilities — without building 
another hospital, without hiring another 
doctor —— increase health benefits 


enor 
mously. Foster says: 
= our present facilities, if fully 


used, would provide nine-tenths the 
medical care and one-half the dental 
care which satisfactory standards re 


quire, whereas actually we now have 
only about half the required medical 
care and only about a quarter the re- 
quired dental care. 

“Yet, even with the present na- 
tional income (1938.-Ed.), we can af- 
ford good care for all our people. Thir- 
ty-six dollars a year per person would 
be enough, if we abolished the re 
ducible wastes of present unbusiness- 
like methods in the field of medicine. 
Already we are spending about thirty 
dollars a year per person.” 


EN OF vision set 


out to do some- 

thing about this pressing national 
problem. Thev brought about the Na 
tional Health Conference. It opened in 


Washington, during July of 1938, with 
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receipt of a message from the President: 
ae Nothing is more important 
nation than the health of its 
Medical science has made re- 
markable strides, and in co-operation 
with government and voluntary agen- 
cies, it has made substantial progress 
in the control of various diseases ; 
“But when we see what we know 
how to do, yet have not done, it is 
clear that there is need for a co-ordi- 
nated national program of action. 
Such a program necessarily must take 
account of the fact that millions of 
citizens lack the individual means to 
pay for adequate medical care. The 
economic loss due to sickness is a very 
serious matter for not only many fam- 
ilies with and without incomes but for 
the nation as a whole.” 
What Can Be Done? 
ISS HELEN HALL, a national lead- 


to a 
people. 


er among our social workers, has 
made some interesting observations 
along this line. In a recent message, 
she 


commented: 

ai the amount paid for medi- 
cine —both for prescriptions and for 
patent medicines—was appalling. (Miss 
Hall’s observations were made among 
families least able to pay for medical 
care—Ed.) One _ nationally-advertised 
drug, used by a third of the families 
interviewed, has been declared by a 
consumer testing agency not to justify 
the curative claims made for it, and 
the Federal Trade Commission has 
criticized its advertising and _ insisted 
upon changes. When I got through 
seeing that drug pop up, figuratively 
speaking, on household shelves all over 
the country, I longed to have the skill 
and resources of that advertising de- 


partment turned to the real service 
and education of the consumer. The 
consumer has been left far too long 
to the devices of advertisers, and is 
sorely in need of systematic educa 
tion.” 


That an equitable provision of health 
measures is a responsibility of the com- 
munity, has long been established. But, 
the question of what form this provision 
should take has provided much material 
for discussion. The basis of many pro- 
posals and counter-proposals may be 
found in the following comments by Dr. 
Henry E. Sigerist, of the John Hopkins 
University: 

pie? no country can possibly escape 

the trend (to organize medical serv- 

ices.—Ed.) Some people say, however, 

that this organization of medical servy- 

ices is nothing but the socialization 

of medicine, and the word socializa- 

tion is a bogy—it smells of commun- 
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ism. We should not be afraid of the 
word, but should recognize that the 
socialization of services is the logical 
and unavoidable consequence of the 
industrial development of the world. 
In the period of transition in 
we are living today more and 
more aspects of our economic life will 
become socialized, and we have the 
choice only between two possibilities, 
either to socialize gradually or to let 
things go and wait until the pressure 
becomes so strong that it bursts forth 
in revolution.” 


which 


NLY SOME of the highspots, among 

the problems of national health, have 
been but barely scratched. With the ac- 
celerated pace at which the nation’s mili- 
tary forces are now being built up, ulti- 
mate solution of these problems is being 
further postponed. Subsistence employ- 
ment through WPA and relief are being 
drastically curtailed. Newspaper  ac- 
counts report abandonment of a major 
portion of an administration health plan 
which, until a few months ago, it was 
expected would be enacted into legisla- 
tion. This plan, incidentally, was an 
outgrowth of the National Health Con- 
ference to which previous mention was 
made. Nevertheless, as teachers of 
science — general science, chemistry, bi- 
ology and physics—our obligation to 
the needs of our community remains 
unshaken. 

When we teach any subject matter 
bearing on health, we must make it a 
definite point to acquaint our boys and 
girls with the problems concerning na- 
tional health; they should become liter- 
ate in an understanding of various pro- 
posals for their solution. There are, on 
this subject, many government reports, 
inexpensive leaflets, and reference books 
containing excellent material for stu- 
dent reports and class discussion. 

The problems of national health will 
be solved just as rapidly as, but not more 
rapidly than the public acquires an in- 
telligent understanding of their nature, 
and insists on critical evaluation of ob- 
jectively established facts and principles. 
The hope of attaining this objective im- 
poses a definite responsibility upon the 


teachers of American youth. J. S. 
1 Who Can Afford Health? Public 
Affairs Pamphlet No. 27. 
2 Toward a Healthy America. Pub- 


lic Affairs Pamphlet No. 31. 
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Science Clubs at Work 


EDITED BY KARL F. OERLEIN 











California, Pennsylvania 


A department devoted to the recognition of the splendid work being done by the science club members 


and their sponsors in the various State Junior Academies of Science. 


Material for this department, such as 


student made projects; demonstrations and posters; outstanding club programs; state and regional meeting 


announcements; should be sent to Dr. Oerlein. 





Fly-tying As a Hobby 
WILLIAM SUPINA 
High School Student 


Philipsburg High School 
RE YOU looking for a hobby for the 


closed season? If vou are one of these 
poor “creatures” called fishermen and 
would like to put your leisure time in 
the fall, winter and spring to a good use, 
try tying your own flies. This is an in- 
expensive hobby for which, by judicious 
buying, you can secure the entire outfit 
for only a few dollars. There are a lot 
of materials around your own home 
which can be used, such as wool yarn, 
silk, tinsel, whiskers from the neighbor’s 
cat, chicken feathers, and so on. 

The selection of tools and materials 
a “feather merchant” needs will include 
the following: a vise to hold the hooks, 
sharp-pointed scissors, hackle pliers, ty- 
ing silk (No. 0000), hooks, wax, hackles, 
ribbing wire, body material and feathers 
for the tails and wings. Buying all of 
these at the beginning will be found to 
be money well spent. 

If you are handy with tools you can 
save money by making your own vise. 
I have been getting along with a vise 
that I made in school. The jaws should 
be made of fairly hard steel and then 
case hardened. 

Hackle pliers are a very essential tool 
and are used for grasping the tip of the 
hackle and winding it on the hook. They 
work opposite from ordinary pliers in 
that the handles must be compressed 
for the jaws to open. 

Hooks are a matter of individual pre- 
ference. [or dry flies they should be as 
strong and light as possible. In the 
smaller sizes the upturned eye will prove 
to be best. Naturally, for wet flies the 
hooks should be heavier in order to se- 
cure easier sinking. 

Hackles are the feathers found on 
the necks of game cocks and roosters. 
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They may be procured from the local 
poultry dealer or may be bought from 
the dealers of fly-tying materials. If 
you have the opportunity, buy a live 
rooster for your Sunday dinner. Skin 
out the neck, salt, and let it dry. In 
this way you will have your hackles in 
order for the various hook sizes. You 
can also buy whole necks, but they cost 
as much as a chicken. 

OR MAKING the body of the fly, all 
kinds of material, such as mohair, floss 
silk, fur, wool, chenille, raffia grass, cel- 
lophane, and the like can be employed; 
and for ribbing, gold and silver tinsel 
is necessary. Peacock herl (which is 
procured from the tail feathers of a pea- 
cock) is necessary for many patterns of 


flies. 


Teal, mallard, and barred mandarin 
duck breast feathers are ideal for tail 
material as the mottled effect of these 


fibers closely resemble the segments in 
the setae of the natural insect. 

For the wings of the fly the main 
flight feathers, known as quill or pri- 
maries, are of the most use, and care 
should be taken that they are exactly 
matched — that is, one feather is taken 
from the left and a similar one from the 
right wing of the bird. Another source 
of wing material can be found from the 
breast feathers of ducks. The small 
feathers are used for fanwings whiie 
sections are cut out of the larger feath- 
ers and rolled for such flies as require 
body feather wings. 

- hard WE ARE ready to tie the fly, 

our first attempt being a dry fly. Place 
the desired size of hook in the vise and 
break off about fifteen inches of tying 
silk, which should be well waxed. Lay 
the tying silk on the shank of the hook, 
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winding over its own end with a few 
turns and tie a small weight to the free 
end of the silk to keep it taut. 

Select a hackle so that the fiber is 
approximately equal to the length of the 
hook. Strip off the useless down near 
the root and tie it on the far side of the 
shank with the dull or inside of the 
hackle facing you. (See figure two ) 

From the two primary feathers or 
quills cut out sections from each about 
Y%4-inch wide. Place the curved faces 
together and tie them on the shank of 
the hook about '-inch back of the eye. 
Bind down the butt ends of the wings 
and cut away the useless fibers. Care- 
fully divide the wings with a needle, 
being careful not to split the fibers. Now 
pass the tying silk between the wings, 
and with a figure eight tying, secure in 
the desired position. 

IND THE tying silk toward the bend 

of the hook, where the body mate- 
rial and tail whisks should be secured in 
place with a few turns. Now move the 
tying silk forward near the eye of the 
hook, letting it hang. 

Grasp the body material with the 
right hand and wind it on thinly and 
smoothly, working toward the eye and 
forming a slight taper. Now with the 
tying silk bind down the body material 
and with the scissors cut off the excess 
end. 

Now clip the hackle pliers on the tip 
of the hackle, and placing the forefinger 
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Fly tying is an interesting and profitable hobby. 


in the ring of the pliers, wind on the 
hackle clockwise. Fasten the tip of the 
hackle with a few turns of the tying 
silk. Procure a piece of thin cardboard 
about an inch square and punch a hole 
in the middle with a needle. Run the 
free end of the tying silk through this 
hole, grasp the end to keep it taut and 
slip the cardboard over the eye of the 
hook. 


The beginner will find it easier to 
finish the fly with a half-hitch. Make 
two or three of these and clip off the 
excess end of the tying silk. Put a drop 
of liquid lacquer on the head; remove 
the cardboard and the fly is finished. 

ET FLIES are tied in a similar man- 

ner. First the hackle is tied on the far 
side of the hook with the glossy or out- 
side fibers facing you. Then the wings, 
concave faces together, are tied on with 
the tips of the wings out over the eye of 
the hook. The fly is now built up step 
by step, similar to the dry fly. After 


(Continued on page 26) 








We would like to have pictures of student science 
exhibits presented at state or sectional meetings of 
the Junior Academy of Science of each state. Here 
is an opportunity for those interested in photography. 
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Chemistry and Criminal Investigation 
CAPTAIN JOHN T. TAYLOR 


Ft. Wayne Police Department 
N A STUDY of modern methods of 


criminal investigation in the National 
Police Academy at Washington, District 
of Columbia, I found that chemistry 
plays a very important part in criminal 
investigation. 

In many cases the chemist in the 
crime laboratory, with the assistance of 
the investigator, solves a crime, points to 
a suspect, or guilty party, or forces a 
suspect to confess to a crime committed 
without ever having been near the scene 
of the crime or knowing who the suspect 
might be. The investigator needs no 
actual knowledge of chemistry, but he 
must be able to recognize the many 
kinds of evidence found at the scene of 
a crime which require chemical analysis. 
It is his duty to find the evidence, pro- 
tect it and send it to the laboratory, 
explaining the type of examination he 
desires. He must then collect all other 
evidence that may be of value in inter- 
preting the findings of the chemist. 

For instance, in a recent murder case 
in Fort Wayne, a piece of paper was 
found at the scene of the crime which 
appeared to have on it a stain, possibly 
semen, and also appeared to have an 
outline of a fingerprint. In this case we 
had to decide which would be the most 
valuable to our case as evidence. The 
chemical process used to develop the 
fingerprint would destroy the examina- 
tion for semen, or vice versa. We chose 
the examination for the fingerprint. 


MONG CHEMICAL, tests used, tiie 
Benzidene and Percipitin tests for 
blood are very helpful. <A _ solution of 


benzidene in grain alcohol added to gla- 
cial acetic acid and used with three per 
cent peroxide will serve as a field test 
to determine whether or not a stain is 
blood. This test can be applied to any 
object, even soil. If it is found to be 
blood, it then is necessary to determine 
if it is human or animal blood. This is 
determined by the Percipitin test, but 
it must be performed by a trained chem- 
ist. The human blood can be further 
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examined for particular groups. Re- 
search work along that line may be of 
great value to the investigator in the 
future. At present blood cannot be 
traced to any one individual. 

Many other chemical analyses have 
proven of value to law enforcement 
work, such as examinations of dyestuffs, 
paints, stains, and powders in narcotic 
investigations. Chemicals are also used 
in cases involving theft of money. A 
certain chemical placed on the money 
will stain the hand of the party that 
touches the money, making it impossible 
to remove the stain for a long time. 

The gun powder test is used to de- 
termine if gunpowder is present in the 
hand of a person suspected of having 
fired a gun or in the hand of a suicide. 
With this test a paraffin mold must first 
be made of the hand and then a di- 
phenyl-amine solution is dropped into 
the mold. If a particle of nitrate is 
present the solution will cause the ni- 
trate to turn a purple color. 

THE DRUNKOMETER is_ becoming 

more popular daily and is used in 
cases of drunken driving or where a 
suspect in some crime claims to have 
been intoxicated at the time of the crime. 
It will also show that some people who 
have had only one or two drinks are 
not intoxicated. Chemical tests of the 
breath of the suspect, obtained by hav- 
ing the suspect blow his breath into a 
toy balloon will show the exact amount 
of alcohol in the system and a table com- 
piled by the inventor, a chemist, will 
show whether the suspect has more al- 
cohol in the system than can be 
sumed normally. 

Truth serums, more or 
experimental stage, are 
tioning suspects. 

A chemical solution is now used to 
bring out secret writings, invisible inks. 
In one case it brought out a_ perfect 
fingerprint on a newspaper eighteen 
years old. Iodine fumes are used to de- 
tect fingerprints on rough objects. 
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Polaroid Material and Its Uses 


KENT H. BRACEWELL 


Hamline University 

This article is a continuation of the material 
presented in the December, 1939, issue of The Sci- 
ence Teacher, under the title “Polarized Light.” 
The Editor. 
( YON AFTER the material 
Uhad been developed and thoroughly 
tested, Land and Wheelwright decided 
to organize a company to develop and 
market the new product. I am told that 
their primary idea was to induce the 
automobile industry to install a section 
of the film in each headlight of the cars 
and another section in the windshield 
set with its axis parallel to that of the 
sections in the headlights. Such a svs- 
tem would allow the light from 
own headlights to be _ reflected back 
through the windshield, but would re- 
move the glare from a similarly equipped 
car coming from the opposite direction. 


polaroid 


one’s 


At present, when two cars with nor- 
mal lights meet at night, the lights of 
the approaching car completely blind the 
other driver. However, when the cars 
are equipped with polaroid, not only is 
the glare of the approaching car reduced, 
but you can actually see the section of 
road immediately ahead of the car, and 
also a man on a bicycle at the edge of 
the road, a figure which is normally 
quite invisible, 

While the Polaroid Company has 
been chiefly interested in inducing the 
automobile industry to equip cars with 
polaroid, more than 800 other uses have 
been found for the product. Time will 
permit a discussion of only a few of the 
most significant ones. 

It has long been known that ordinary 
light is partially polarized by reflection, 
when the angle of incidence is within 
appropriate limits. The plane of vibra- 
tion of the polarized reflected light is 
horizontal and since it is, for the most 
part, the polarized reflected beam that 
produces the glare, the glare can be re- 
moved by polaroid sun glasses set to 
extinguish 
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St. Paul, Minnesota 


¥ HAS LONG been known that glass 
under strain becomes highly colored 
when viewed with polarized light. Here 
are two specimens of glass that have 
been improperly annealed. When viewed 
normally they seem to be ordinary pieces 
of glass, but when polarized light is 
used, they appear highly colored. This 
fact is used in testing large blocks of 
glass used in giant telescope lenses and 
mirrors. The entire block of glass is 
examined, bit by bit, in this manner. 
If any part of it shows color, the glass 
is under strain and is unfit for use. If 
it is badly strained, it might explode 
while being ground. Even if the latter 
misfortune did not occur, it would grad- 
ually change its shape in time and ruin 
it as a perfect optical instrument. Cer- 
tain other materials than glass exhibit 
the same characteristics. Notable among 
these is transparent bakelite. It is now 
a rather common engineering practice 
to build miniature models of huge en- 
gineering structures out of these plastics 
and subject them to forces proportional 


to those in the actual structure. The 
strained sections exhibit color bands, 
and scientists have learned to correlate 


the degree of coloring with the extent 
of the strain. In this manner, it is pos- 
sible to tell whether the design is correct 
or not before a single piece of steel has 
been laid. In particular, I believe that 
Boulder Dam was so examined in minia- 
ture. It is interesting to know what a 
small amount of polaroid was necessary 
for the task. 
pally JN previously was made of the 
fact that in doubly refracting crys- 
tals, the E beam travels with a different 
velocity than does the O beam. Hence, 
one beam will emerge ahead of the other. 
If such a crystal is inserted between two 
polaroids, the crystal will be colored, the 
type of color depending upon the nature 
of the crystal, the thickness of the crys- 
tal and the orientation of the polaroids. 
lf, for a given wave length, one beam 
emerges a half wave length ahead of 
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National Committee 


Here are given the names of members 
of the National Committee on Science 
Teaching and also questions individuals 
or groups may study. Answers can be 
mailed to the men indicated and should 
reach them by February 20th Credit 
will be given for any material used. This 
is a democratic undertaking. 

Martin V. McGill is the Chairman of 
the Division of Chemical Education, 
American Chemical Society. Address 
Martin V. McGill, Chairman Sub-Com- 
mittee on Evaluation of Methods of 
Science Teaching, Lorain High School, 
Lorain, Ohio. 

Dr. Ralph S. 


Powers is Chairman of 


N. E. A. Sub-Committee on Teacher 
Training. He should be asked for a 


copy of the questionnaire the committee 
is using. His address is Teachers Col- 
lege, Columbia University. 

Sub-Committee on New Materials— 
E. S. Obourn, Chairman, John Bur- 
roughs School, Clayton, Missouri. 

1. What types of New Materials are 
most needed by science teachers? 

2. In what ways can the science 
committee help in having new materials 
prepared and made available for general 
use? 

3. Other suggestions. 

4. Names and addresses of teachers 
really interested in developing new ma- 
terials. 

Sub-Committee on the Philosophy of 
Science .Teaching. Nathan A. Neal, 
Chairman, James Ford Rhodes High 
School, Cleveland, Ohio. 

1. Do boys and girls, through their 
experience in science classes, achieve de- 
sirable attitudes and methods for living 
in a democracy which they could not 
achieve otherwise; if so, what are they? 

2. Is critical thinkig the chief in- 
tellectual need of a democracy? As- 
suming that it is, does science teaching 
promote critical thinking through the 
scientific method? 

3. Is it important to place great em- 
phasis on the role of science within the 
process of social doveloment? Should 
the part played by individual scientists 
within the process be emphasized? 
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on Science Teaching 


4. How may students be encouraged 
to recognize which influences in the 
world make for permanence, and which 
make for change?’ Does adherence to 
fixed habits of thought or action make 
the consequences of change more pain- 
ful? 

Sub-Committee on the Personal and 


Social Needs of Children. W. C. Crox- 
ton, Chairman, State Teachers College, 
St. Cloud, Minnesota. Please list the 
needs, interests and abilities of pupils 
at the following levels: kindergarten and 
pre-school, primary grades, intermediate 
grades, junior high school, senior high 
school, and junior college for the fol- 
lowing areas: recreation and _ satisfac- 
tion; health, safety and the ability to do 
useful things efficiently ; social attitudes, 
social action and habits of service to 
society; more comprehensive and rea- 
sonable outlooks based on scientific con- 
cepts; development of scientific atti- 
tudes and understanding the scientific 
method. 

Car- 
leton E. Preston, Chairman, University 
of North Carolina, Chapel Hill, North 
Carolina. Mr. McGill’s study described 
in this material is being made as one of 
the projects of the Evaluation Sub-Com- 
mittee. 


Sub-Committee on Evaluation: 


1. Has the time come to break down 
more compartmental walls and make a 
further approach toward an integrated 
(unified) and regularly progressing sci- 
ence program in senior high school as 
well as in grades below? Illustration: 
Subtitute for separate physics and chem- 
istry a combined two-year study of mat- 
ter and energy changes, of difficulty 
commensurate with that of present phys- 
ics and chemistry. 


2. We profess to be interested first 
in the development of children and young 
people in terms of abilities, skills, atti 
tudes. To what extent is it (a) desir- 
able, (b) feasible to conduct at this time 
an elaborate analysis of the mental oper- 
ations involved in acquiring and weigh- 
ing knowledge—in school and out — 


(Continued on page 29) 
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At last ideal Biology models have been perfected. 
Made of molded rubber, these new DUROLATEX 
MODELS are obviously unbreakable, unaffected by 
moisture and temperature changes and durable 
far beyond any type ever before offered. And in 
addition to their structural advantages they in- 
corporate many improvements in design which por- 
tray the points of emphasis dictated by modern 
trends in education. 


DUROLATEX MODELS are American made and 
are beautifully hand painted in contrasting colors 
with the finest grade of washable ceramic enamels. 
A complete line of 15 anatomical models as well 
as models of the frog, crayfish, perch and dicot 
root are now available in indestructible DURO- 
LATEX. Write for complete price list of these 
unexcelled visual aids to the study of Biological 
Structure. 


FOR COMPLETE SCIENCE LABORATORY REQUIREMENTS SEE OUR CATALOG NO. 48. 














FREE! Sample Copies of 
CU REPORTS 


and 


The Consumer Quiz 


for use by science teachers 











"CU REPORTS have set a new standard of reporting on merchandise.” 
"Close to the student's daily life." 
“Our class has subscribed 100°/, for Consumers Union REPORTS." 


So say teachers—demonstrating CU's growing use and popularity in schools. 


For science and consumer education classes . . . primary school to adult level . . . CU Reports 
are used today to enrich teaching, to instill habits of independent thought, to bring school work closer 
to the students’ daily life. Consumers Union offers an outstanding example of science applied to im 
prove our living standards. 


CU's brand name commodity reporting will rivet the attention of your students, save them and 
their families many dollars on products they buy every day. CU's articles describing the tests of various 
! 


products supply stimulating material for classroom activity. 
THE CONSUMER QUIZ, monthly study aid free to teacher members of CU, helps in your job of 


lesson planning by suggesting simple classroom tests, group projects, questions and answers based on the 


Reports. 


Many teachers use the Reports for source material. Many others (over 250 this year) use them as 


urc 
partial text, by allowing students to subscribe at reduced rates as low as 5c per month for the limited 


edition. 


Why not learn now the extra interest CU REPORTS can help you put into your science 
teaching? You start by filling out and mailing the couvon below. 


CONSUMERS UNION OF JU. S., Inc. 
17 Union Square West, New York City. 


| enclose $3. Please enroll me as a CU member, to receive 12 Monthly Reports, The Consumer 


Quiz and The Annual Buying Guide. | agree to keep confidential all material so desiqnated. 


Please advise me on the school use of CU Reports. Send free samples of the Reports and the 
Consumer Quiz. 


Name 


Address . 


SCIENCE TEACHERS’ NOTES 


A Service for Teachers--by Teachers 


Immediately helps the busy teacher by mak- 
ing materials more accessible and usable. 
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Provides--- 
* Analytical reference list arranged %* Sources of free or low cost sup- 
by teaching topics. plementary science material. 
* Sources of free commercial ex- %* Film lists in science grouped by 
hibit materials. teaching topics. 
Needed--- 


Because no teacher working alone can keep up to date on useful materials, 
but through the combined efforts of many teachers it is possible. 


Kept Up-to-Date--- 


Science Teachers’ Notes are printed from typewritten copy on 8!/,x II 
paper punched for insertion in a looseleaf notebook. Out-of-date material 
may be removed and new material inserted as supplied. The service is 
kept revised from year to year. 
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The Work of Trained and Experienced Teachers 


Provided for subscribers of The Science Teacher 


* 
THE SCIENCE TEACHER, 
Available in February, 1940 201 N. School St., Normal, Ill. 
* | am enclosing to cover the cost of 
Published by [] three years’ subscription to The Science 
Teacher and Science Teachers’ Notes, in- 
The Science Teacher cluding up-to-date service, for $3.00; 
[] two years’ subscription to The Science 
201 N. SCHOOL STREET NORMAL, ILL. Teacher and Science Teachers’ Notes for 
* $2.25. 
Members of associations served by journal Name 


may receive service at cost. Address 
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LIVING WITH SCIENCE 


A striking, three-book series for Grades 7, 8, and 9 


STIMULATING MODERN AUTHORITATIVE 


By MORRIS MEISTER, Principal, High School of Science, New York City, 
formerly Science Supervisor in Junior High Schools of New York City; Editor 
of "The Science Classroom." 





objectives of the leading new courses of study in science throughout the country. It 
develops a unity of outlook toward Science, departing from the traditional division 
of content into Chemistry, Physics, Biology, etc. In these books each unit interprets 


an aspect of living and draws from all the sciences the facts that are pertinent and 
significant. 


LIVING WITH SCIENCE has been written in accordance with the philosophy and | 
| 


These books will attract and hold the attention of boys and girls —they contain 
hundreds of pictures and diagrams, and the style is graphic, rich in fascinating de- 
tails. The numerous and varied activities provide reviews, add zest to individual 
investigation, and stimulate real thinking. 


CHARLES SCRIBNER’S SONS 


NEW YORK SAN FRANCISCO CHICAGO BOSTON DALLAS ATLANTA 
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The Moore Educational Toy Motor for School Use. 
A CLASSROOM PROJECT 


When properly assembled, the motor has a speed of 6000 R.P.M. 
Full directions and instruction sheet —— “How a Motor Works.” 
All parts necessary for 10c. Postage prepaid in lots of 10 or 
more. Individual motors 15c. 


The Student Learns More About How a Motor 
€ Works in 30 Minutes Than 
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BIOLOGY CLUB 


(Continued from page 7) 


When first we organized the club | 
asked all of those wanting to do micro- 
work to gather in one corner. 
Those desiring to work with plants were 
directed to another corner. A_ third 
group chemical experimentation 
and a fourth asked to do dissection work. 
We then tried to arrange programs suit- 
able for each 


SC{ ypic 


chose 


group and to allow time 
for work along each chosen field. The 
program introducing amateur micro- 


scopy is the one I want to describe next. 

OLLOWING the report by a student, 

I gave a demonstration of how to wall 
in protozoans that they might more eas- 
ily be studied. Perhaps you've used this 
method for vears, but for a long time I 
unsuccessfully followed the procedure 
given in most laboratory manuals, that 
of putting a few strands of cotton upon 
the slide to trap the tiny organisms. My 
trouble was that they would nose under 
the strands, becoming wholly or _ par- 
tially obscured from view. One day 
while trving to show some students how 
to draw dye under a cover glass with a 


blotter to stain some protozoans, I no- 
ticed that the organisms had moved 


away from the dye to a clear area on the 
slide where the dye had not yet spread. 
It occurred to me that it ought to be 
possible, with practice, to put the dye 
upon the slide in such a way as to leave 
a tiny spot of just one field in the center 
unstained but completely surrounded 
with dye, so that they would flee to that 
spot. I tried it, and that was actually 
what happened. Moving to that field 
1 found many organisms milling about, 
unable to leave the field without running 
into the offending dve. If one is very 
successful in the attempt, they will be 
so numerous as to remain comparatively 
quiet even under high power. 


After the report and demonstration 
the pupils were divided into three 
groups. One group, made up of those 


who had never studied pond water, was 
allowed to view through the microscope 
the organisms described in the report. 
Of course, we had previously made sure 
that these organisms were available. 
Another group, made up of those who 
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had previously studied pond water, 
worked at tables, practicing walling in 
protozoans. The third group, which also 
had previously studied pond water, wan- 
dered around the room looking at var- 
ious books and magazine articles avail- 
able as reference material. 
F' ILLOWING our 
classification, we planned a program 
around the topic “Animals,” that the 
students might have a chance to make 
practical use of some of the scientific 
terms learned. The reports were about 
prehistoric animal life. When I visited 
the Chicago World’s Fair I brought 
back a pamphlet from the exhibit “The 
World a Million Years Ago.” It con- 
tained colored pictures of prehistoric 
animals and a colored chart showing the 
geologic eras of time. We also had in 
the library a book, “Prehistoric Ani- 
mals,” by Raymond Ditmars illustrated 
by Helene Carter. The students making 
the report added to this source material 
the Sinclair Oil Company’s booklet and 
stickers of colored prehistoric animal 
pictures. Using an opaque lantern which 
reflects colored pictures upon the screen, 
he gave an illustrated talk. 

Also several students had made soap 
models of prehistoric animals; so these 
were displayed to the group. 

Next, a girl read several selections 
from Maynard’s collection of evolution 
poems. I haven’t time fully to discuss 
these or to read them in their entirety. 
The poem, “Similar Cases,” by Char- 
lotte Perkins Gilman, begins with the 
evolution of the horse thus: 

“There was once a little animal 

No bigger than a fox, 

And on five toes he scampered 

Over tertiary rocks. 

They called him Eohippus 

And they called him very small, 

And they thought him of no value 

When they thought of him at all.” 
Then the author brings the horse up to 
its present-day development, and further 
discusses dinosaurs, anthropoidal apes, 
and Neolithic man. 

The other poem is one that is more 
familiar to most people, and one which 
[ like because it enables the student to 
follow the animal classification from 
lower to higher chordates and to rec- 
ognize the geologic eras of time. It is 


Continued on page 24) 
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SCHOOL HEALTH EDUCATION 


(Continued from page 3) 

council, which group he serves in an ad- 
visory capacity. This person should be 
a school man in every sense of the word, 
trained in the health-medical sciences as 
well as education. He should be given 
full responsibility for co-ordinating the 
joint efforts of each respective health- 
contributing gency or department. 

5. Trained Personnel. It is essen- 
tial that all school health educators in- 
cluding teachers, nurses, nutritionists, 
physicans, and most important, the ad- 
ministrators, receive adequate training 
in school health education as is now 
provided at the several schools of public 
health. Certainly, the scientific view- 
point will never prevail as long as 
school people continue to resort to ill- 
founded advice emanating from _ self- 
made health educators. They need, in- 
stead, to think for themselves. 

6. Health, the Fundamental Issue. 
Health is recognized today as equal in 
importance to any of the other objec- 
tives of secondary education. From an 


administrative standpoint, the writer be- 
lieves it is important enough to exist as 
a single functional entity. By this the 
writer does not have in mind a depart- 
mental organization. The term, School 
Health Education Program, serves very 
adequately to describe the nature of the 
total program. While some educators 
may still believe that health education 
should be joined with other already ac- 
cepted programs, as for example, Health 
and Physical Education, the writer is of 
the opinion that we might with equal 
justification associate it with home eco- 
nomics, physiology, biology, or other 
subjects which contribute in part at 
least to the health objective in educa- 
tion. 

7. Home and School Co-operation. 
It must be recognized that parents have 
the primary responsibility for their chil- 
dren’s health whether they are in school, 
on the street, or at home. Both home 
and school have important parts to play, 
however, in motivating children so that 
desirable forms of health 


(Continued on page 32) 


behavior re- 











ACTIVITIES 


Lengel IN GENERAL SCIENCE 
eee 


By S. P. Unzicker and Benjamin C. Gruenberg 


A new directed study guide that will help and encourage the student in 


truly scientific thinking and doing. 


@ The 270 problems are student 


problems presented in a manner to challenge the student’s curiosity, 


his desire to find out. 


They are of such rich variety that a year’s work 
may be planned to meet the requirements of any classroom. & 


The 


many excellent illustrations give a clear picture for setting up ap- 


paratus. 


A minimum of special apparatus and supplies is required. 


@ This guide is by the authors of the general science textbook, Science 
In Our Lives, but it may be used with any one or more of many 


different textbooks. 


WORLD BOOK COMPANY 


2126 Prairie Avenue, Chicago 


Yonkers-on-Hudson, New York 
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EFFECTIVE LEARNING 


(Continued from page 6) 

which of the skills are essential for 
learning life adjustments. The skills 
that are useful in obtaining solutions to 
problems are those pertaining to read- 
ing, laboratory work, mathematics, ana- 
lyzing, verifying, reasoning, inferring, 
and many others. 

T HAS BEEN recognized by science 
teachers for a long time that science 
has a contribution to make to the in- 
dividual through the knowledge that is 
classified as science, but in most cases 
this knowledge has been presented for 
its own sake with little consideration of 
its functional value in living. If the 
science program in the secondary school 
is going to contribute to the education 
of boys and girls in a democracy, it is 
essential that it makes some provisions 
for teaching boys and girls how to solve 
problems confronting individuals in ad- 
justing to the varied responsibilities they 
must assume as active participants in a 
community. 

Science then has two general objec- 
tives to realize if it is to contribute to 
the education of boys and girls in the 
secondary school. First, science should 
develop functional understanding that 


will help the individual make satisfying 


adjustments to self-personal adjustment, 
to the immediate social group, to the 
community, and to economic relation- 
ships. Second, science should develop 
the individual’s ability to consciously 
use the problem solving method, which 
includes the development of scientific 
attitudes and the ability to use the skiils 
involved in problem solving. 
HE TECHNIQUES involved in prob- 
lem solving cannot be realized inci- 
dentally. We have fooled ourselves long 
enough in this respect. This fallacy was 
developed by those who did not know 
how to go about teaching the techniques 
of problem solving. Definite techniques 
are involved; teaching must be deliber- 
ately directed toward their development. 
The steps or elements of problem 
solving have been stated in various 
ways, but when comparisons are made, 
the methods are found to be similar. 
For the purpose of showing how these 
steps may be realized in unitive plan- 
20 


ning, the steps of problem solving may 
be listed as follows: (1) Recognizing 
and formulating the unit problem; (2) 
analyzing this problem into subordinate 
problems; (3) gathering data for each 
of the subordinate problems; (4) ana- 
lyzing and synthesizing of the data rela- 
tive to each of the subordinate prob- 
lems; (5) formulating a hypothesis or 
tentative conclusion to each of the sub- 
ordinate problems; (6) verifying the 
hypothesis; (7) stating the conclusion 
for each of the subordinate problems; 
(8) formulating a conclusion to the unit 
problem, based upon conclusions de- 
veloped relative to the various subsid- 
iary problems; and (9) applying the 
conclusions to concrete situations. 

Before a student can plan a unit of 
learning, he must select a problem. The 
problem that he selects should be one 
in which he has a definite interest, and 
not one that is imposed upon him by 
the teacher. This does not mean that 
the teacher has no responsibility in the 
student’s selection of a problem. Cer- 
tain students, if left to work by them- 
selves, will fail to recognize significant 
problems. The teacher, in such cases, 
must guide the students so that an in- 
terest may be developed in problems of 
significance. 

HE PROBLEM should be a clear and 
concise interrogation relating to one 
important idea. This idea must be one 
that contains a broad and comprehen- 
sive relationship. The problem must 
challenge the student to become active 
toward a solution of it. If the unit 
problem survives this evaluation, it must 
then be analyzed into the subordinate 
ideas involved in it. These become thie 
basis for the formulation of the subsid- 
iary problems. The subsidiary problems 
should satisfy the standards used in 
evaluation of the unit problem. Each 
should involve one important phase of 
the unit. They should be arranged in 
an order that will logically develop the 
solution to the unit problem. 

The next step to be taken in solving 
the unit problem is the gathering of data 


or collecting the information that will 
solve the subsidiary problems. The 


teacher at this point should spend some 
time with the group getting suggestions 
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NEW SCIENCE BOOKS | 


Just off the Press! 
NEW CHEMISTRY GUIDE AND LABORATORY EXERCISES. 


A brand new book just off the press —entirely reset, new types of 
experiments, new pictures, and new format. This book retains the 
tested features that have made it the most popular study guide and 
laboratory manual in the United States. It initiates some new 


t- _ 


fea- 
tures, including a few new-type experiments and a few new-type 
| exercises. 


NEW LEARNING GUIDES IN GENERAL SCIENCE (Seventh 
Grade and Eighth Grade). 
Two new books just off the press following, in general, the procedure 
used in our Learning Guide in General Science for the Ninth Grade. 





This series is an outstanding series in the field of general science. 


| CHEMISTRY AND YOU. 
A new type of text that is sweeping the country. New pedagogy, new 
organization, new method of presentation. This book has been called 


one of the most interesting chemistry texts written. 


CHEMISTRY AND YOU IN THE LABORATORY. 
A straight laboratory manual for use with Chemistry and You. Pub- 
lished in two editions, a cloth-bound edition and a consumable edition. 
These books are very low in price and adequate in every detail. 


SCIENCE TESTS. 
New Chemistry Unit and Review Tests. General Science Unit Tests 


—three different tests for grades 7, 8, and 9. 


OTHER SCIENCE WINNERS 


LEARNING GUIDE IN BIOLOGY. 
A best seller. A combination laboratory manual, study guide, review 
program, and free testing program. 


NEW PHYSICS GUIDE AND LABORATORY EXERCISES. 
One of the most popular combination study guides and lab manuals 
in this field. 


LYONS AND CARNAHAN 


CHICAGO DALLAS SAN FRANCISCO ATLANTA NEW YORK 
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from them as to the methods they can 
follow to get the information needed. 
The following activities are suggestive 
of different methods: Reading as an ac- 
tivity used to solve problems will in- 
clude the reading of textbooks, reference 
books, books of a popular nature, maga- 
zines, newspapers, bulletins and any 
other material that will give the student 
the information he needs to solve his 
problem. The student may observe nat- 
ural phenomena, institutions, processes 
and activities, controlled experiments, 
and visual materials to obtain evidence 
that will contribute to the solution of 
his problem. Interviews with individ- 
uals who are authorities or who have 
had experience with the problem will 
prove a valuable source of information. 
Discussion of the problem with other 
members of the class, with the teacher, 
with his parents and with associates 
outside of school will provide additional 


data. Further information may be gath- 
ered from reports given by different 
members of the class relative to the 
problem under consideration. Debates 


on questions involved in the problem aid 
in clarifying controversial issues. The 
student may obtain additional informa- 
tion or verify evidence already obtained 
by experimenting with various factors 
involved in the problem. 
Different individuals 
various activities. They vary in their 
ideations. One person may learn best 
by reading, by discussing, by observing, 
by interviewing, or by a combination 
of two or more of the various activities. 
The student should be given opportunity 
to select, for the purpose of gaining 
information, those activities in which he 
is most interested and which he is cap- 
able of doing. 
HE STUDENT under the guidance of 
the teacher should prepare his own 
study guide. He is, by this means, 
planning the activities that will guide 
him in his learning. He is developing 
the techniques of planning that are or- 
dinarily monopolized by the teacher. No 
plan is a good plan unless it is definite, 
complete and well formulated. The stu- 
dent in making his study guide must 
realize that fact from the beginning. 
If he is planning to observe, as one of 
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learn best by 


his activities, he should state the name 
of the book and the part he plans to 
read. The plan that the student devel- 
ops to guide him should be definite, 
complete and practical. The student by 
this procedure is performing the activ- 
ities that have long been done for him. 
He is developing insight, initiative and 
the ability to direct himself. 

There are certain techniques that 
students must develop in gathering and 
recording the data or information they 
obtain from the various activities. After 
the data has been gathered and recorded, 
some organization must be made. ‘This 
is the next step in problem solving, the 
analysis and the synthesis of data. An- 
alysis consists of going through the data 
recorded and selecting the important 
ideas. The importance of any fact re- 
corded will depend upon its pertinence 
to the solution of the problem at hand. 
This student in his analysis must also 
develop the ability to evaluate his data. 
This evaluation should be made not only 
in the terms of pertinency but also in 
sufficiency. 

HE NEXT STEP in problem solving 
is the statement of a tentative con- 
clusion or hypothesis to the problem. 
This hypothesis is a generalization based 
upon the statements developed in the 
synthesis and involves the techniques 
for generalizing. This technique can be 
taught and must be mastered by the stu- 
dent before he can think in terms of rela- 
tionships rather than in terms of iso- 


lated facts. The hypothesis must be 
verified. The student must obtain from 
further sources information that. will 


statement he made as a 
hypothesis. This might be done by 
applying the tentative conclusions to 
concrete situations, by reading, observ- 
ing, interviewing, or any of the other 
activities in gathering data. 


confirm the 


When the hypothesis has been veri- 
fied, it becomes the conclusion to the 
problem. In order that this conclusion 
may be related to the organized past 
experiences of the student, he must se- 
lect from his experiences certain situa- 
tions to which his conclusion will apply. 
This last step in problem solving is the 
vital one if individual’s behavior is to 

(Continued on page 28) 
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New McGRAW- HILL Books 


BIOLOGY IN THE MAKING Suiyien 


Traces the development of the most important fields of biology from Aristotle 
to the present time, with emphasis on the biographies of outstanding workers in 
these fields. The book is replete with illustrations of the action type, that light 
up the science dramas unfolded by the author. Ready in March. 


METHODS AND MATERIALS FOR TEACHING 
BIOLOGICAL SCIENCES Miller and Blaydes 


Offers the teacher assistance in locating, securing or culturing living and interest- 
ing materials at little expense; and suggests how these materials may be used, as 
well as how simple, homemade devices may solve the problem of lack of equip- 
ment or funds. $3.50. 


LECTURE DEMONSTRATIONS IN 
GENERAL CHEMISTRY Arthur 


A complete laboratory manual for the lecture demonstrator, containing instruction 
for more than 1,000 experiments, grouped under 175 topical headings. Designed 
for use in connection with any standard text. $4.00. 


DEMONSTRATION EXPERIMENTS IN PHYSICS 
Sutton 


A collection of nearly twelve hundred lecture experiments for the use of high 
school and college teachers of physics and general science. Prepared under the 
auspices of the American Association of Physics Teachers, the book emphasizes 
the use of simple apparatus and procedure. $4.50. 


EXCURSIONS IN SCIENCE Reynolds and Manning 


In this provocative new book thirty scientists present in simple language thirty-five 
stories of their respective sciences. The subjects range from organic chemistry to 
atomic physics, from archaeology to astronomy. Contributors include Irving Lang- 
muir, Katherine Blodgett, Karl B. McEachron, and Caryl P. Haskins. $2.50. 














Write for further information 


McGRAW-HILL BOOK COMPANY, Inc. 


330 West 42nd Street : 3 New York, N. Y. 
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BIOLOGY CLUB 
(Continued from page 17) 
by Langdon Smith, entitled “When You 
Were a Tadpole and | Was a Fish.” 
E HAD NO trouble finding suitable 
games for this program; rather, we 


had difficulty deciding which to use. 
The first we chose was a crossword 


puzzle designed to use such terms as 
entomology, protozoans, anthropods, pa- 
leontology, etc. The second contest was 
a modeling contest. All members had 
been asked to bring a package of chew- 
ing gum to this meeting. After giving 
a piece of cardboard and toothpicks to 
each person the chairman gave direc- 
tions to chew the gum, place the gum 
upon the cardboard and, using fingers or 
tothpicks, model the animal that he had 
assigned to each There were judges 
and a ten-cent store animal prize was 
given for the best work. 

The third was a group contest. Fach 
group was made up of about ten or 
twelve members. An animal such as dog, 
cat, giraffe, or elephant was assigned to 
each group, which was collectively to 








draw a picture of the animal assigned to 
it. Each member must participate by 
drawing a line not longer than two in 


ches. There must be no erasures and 
each individual was allowed only one 
line. The group having the best finished 


drawing was given a box of animal 
crackers. 
HE PLANT experimentation group 


had a somewhat varied program — as 
follows: first, they had leaf print dem- 
onstrations of five types, namely: spat- 
ter prints; blue prints; those made with 
water color paints, construction paper, 
and printer’s roll; those made with phe 
tographic paper; and leaf models made 
of plaster of paris and, colored. Follow- 
ing the demonstrations those wanting to 
try making leaf prints were allowed to 
do so under the direction of the demon- 
strators. Another troup exhibited mate- 
rial to show the stimulating effect of 
auxilin upon root growth of geranium 
cuttings. One girl had an especially 
fine terrarium made by bringing soil in 
from the woods in February. It con- 
tained a Jack-in-the-Pulpit and various 














"ologies” 


Chicago Atlanta 





oda g in a rapidly changing world where ‘‘isms" and 
battle for supremacy over the American way of peace- 

ful living, the need for immediate objective thinking on the part 
of youth is greater than ever before. 
conflicting problems to establish logical conclusions is, in this present confus- 
ing time, one of the most valuable assets with which you can provide your 
pupils. This attitude can be cultivated in no better way than by the study 
of general science in the junior high school through 


INTERPRETING SCIENCE 


A new general science series by FRANKLIN B. CARROLL 


Write for further information 


The John C. Winston Company 
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experiencing. 


a single physical fact. 


teaching” 


within the ken of the 


tinctive appr aach”’ — 
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WILLIARD: Experiences in Physics 


This entirely new approach to physics develops learning by 
The backbone of the course is the “I xperiences,” 
simple experiments or groups of experiments casting light on 
These experiments enable the student 
to learn the principle involved by observing it in action. 


“The beginning of a new era in secondary science 
“The accent is upon things which are 
student” 
feature is the wealth of 
“Careful 
“Typographical set-up makes for easy reading.”’ 


GINN AND COMPANY 


PRAIRIE AVENUE, 


“One notable 
illustrations” “A dis- 
organization” — 
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other plants. Nature magazines, “Bet- 
ter Homes and Gardens,” and the Leis- 
ure League Hobby Book, “A Garden in 
the House,” were references for this 
group. 

The last program that I shall describe 
was also our last meeting of the vear. 
The yearbook had just been distributed 
and the students were madly gathering 


autographs and souvenirs. Thus it oc- 
curred to me that the girls, at least 


would like to have something to remem- 
ber the club by. So I planned a souvenir 
meeting. I was a little afraid of the 
boys’ response, but it turned out that 
they were even more enthusiastic than 
the girls. I purchased penny balloons 
to be strung around the walls and had 
two boys come down to my room the 
last period of the day to put them up. 
When they rubbed the balloons against 
their wool trousers and touched them 
to the wall, they stuck there. The room 
looked quite festive. As the members 
began to arive, the game chairman met 
them at the door, pinning to the back 
of each the name of a noted scientist, 
such as Louis Pasteur, L. O. Howard, 
FEBRUARY, 1940 


FE. V. McCollum, Thos. Hunt Morgan, 
Anton van Leeuwenhoek, John Jacob 
Abel, etc. They were asked not to talk 
until all were assembled. When ready, 
the game chairman instructed them that 
each was wearing the name of a noted 
scientist, and that each could discover 
the identity of the name he wore by ask- 
ing questions of neighbors and friend. 

I know that most people, even adults, 
think that a party isn’t a party without 
refreshments. I wanted my students to 
enjoy the learning process, and I honest- 
ly believe that my biology club mem- 
bers did. 

The success of a science club depends 
upon the interest and enthusiasm of the 
instructor sponsoring it. He will build 
his programs around his own interest 
fields using available material. The stu- 
dent response is gratifyingly easy to 
maintain. The club will carry itself 
after initial plans are disclosed and the 
primary organization is perfected. I be- 
lieve that most of the biology club mem- 
bers agreed with the writer in the Octo- 
ber, 1937, Readers Digest who said, 
“Staying after school is fun.” 
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Fletcher’s EARTH SCIENCE 


A PHYSIOGRAPHY FOR HIGH SCHOOLS -- -- 


An attractive, up-to-date presentation to develop scientific interest and 


to give training in scientific thinking and procedure. Logical organization, 


helpful study aids, provision for varying abilities, functional illustrations. 


$2.20. 


LABORATORY EXERCISES IN PHYSIOGRAPHY 
Sixty-three well-selected exercises to accompany EARTH SCIENCE or any standard 


physiography text. Space for answers, cross-section paper, outline maps provided. 


$0.68. 








D. C. HEATH AND COMPANY 


Boston New York Chicago 





FLY TYING 
(Continued from page 13) 
the hackle is wound on, the wings are 
folded back and lashed down in the re- 
quired position. (See figure three.) 

Select a remote corner of your home 
for this work, where mother will not 
“raise the dickens” because of the dirt 
you make. Be careful to keep your 
feathers where the moths will not get 
into them. 

I hope you will find fly-tving as in- 
teresting and profitable a hobby as | 
have. Within the past two years I have 
made many extra dollars by selling flies 
which I have tied in my spare time. 

ND NOW a few words on imitating 


stream insects. Artificial crane flies 
are ordinarily tied on long-shanked 


hooks and with hackle-point wings. The 
six long legs on the natural insect can 
be imitated with fibers secured from the 
tail feathers of a large bird. Tie two 
knots in each to represent the joints. 

Flies, like the bee, should be dressed 
with a heavy chenille body. The wings 
should lie flat and the legs are probably 
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best imitated by hackle stems, the fibers 
cut close on both sides to give a fuzzy 
appearance to the legs. 


The quill-bodied flies are constructed 
from the quill obtained from the eye of 
a peacock tail feather. Detach a fiber 
from the eye and remove the flue, either 
by pulling it between a pair of tweezers 
or by the following method. Grasp the 
piece of herl in the right hand and lay 
it on a smooth surface. Now with the 
right hand press the needle over it, and 
pull the herl from under the needle. The 
smooth section obtained is wound on the 
hook in even, uniform spaces. 

Now after your start in fly-tying you 
can expect to be given names as “Sut 


Tattersul,” the feather merchant, as |] 
was given. The local fishing clan is 


merciless. You will find, however. that 
the results you obtain, after your first 
few “attempts” will be well worth the 
time spent, both in money earned or 
saved, and in the thrill of getting your 
first “big ones” on flies you have made 
yourself, 
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POLAROID MATERIAL 


(Continued from page 15) 


the other, then by means of the second 
polaroid, destructive interference can be 
obtained. If white light is used, this one 
wave length only is destroyed, while the 
others are transmitted in varying degree. 
But when one color is extracted from 
white light, the balance is colored Such 
colors are very delicate and beautiful. 
They should not, however, be confuscd 
with colors produced by passing white 
light through colored glass. To illus- 
trate this theory, I have a thin quartz 
wedge. When viewed with plane polar- 
ized white light, the wedge is crossed 
with successive rainbow bands, the 
bands, of course, being parallel to the 
thin edge, for all points in a given color 
band represent the same crystal thick- 
ness. 

Here again, may I refer to the rose 
and butterfly patterns mentioned earlier. 
The explanation of the color formation 
is now clear. The sections of one color 
represent one thickness of crystal, those 


of another color have a different thick- 
ness. A slight rotation of the polaroid 
changes each color to its complement. 


HE MOST beautiful phenomenon in 
the entire physical sciences is perhaps 
the formation of doubly refracting crys- 
tals in polarized light when viewed 
through a microscope at low power. One 
of the most beautiful of these crystals 
is acetamide. Plates of these crystals 
may be easily prepared for observation. 
They are formed by melting a small 
quantity of the crystals on a glass plate. 
When covered with a second plate and 
allowed to cool, crystallization sets in 
rapidly. The crystals are quite clear, 
but when seen with .polarized light they 
are most beautifully colored. The dif- 
ferent colors represent different thick- 
nesses of crystalline film. Bertillion ex- 
perts tell us that no two people have 
the same finger prints. So also, no two 
of these figures are alike. You could 
observe these plates by the thousand 
and no two would be alike. 
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PHYSICS 


A Combination Laboratory Manual and Workbook in Physics 











BY — 


Ss. G. COOK and IRA C. DAVIS 


Wisconsin High School, 
University of Wisconsin 


The book is the product of the teaching experience of two eminently successful 
instructors in the field of High School Physics. 
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STOREHOUSE OF CIVILIZATION the multitude of problems which come 
(Continued from page 9) up. The boys and girls now taking gen- 
that does not seriously spoil natural ¢al science are the ones who are going 
beauty. But that will supply only a to be busy solving the maze of scien- 


fraction of our necessary energy. Even- 
tually we must perfect means of utilizing 
the streams of energy coming down from 
the sun. We will never run out of this, 
for as much energy falls on the earth in 
one minute as the entire human 


race 
utilizes in one year. The problem of 
this utilization has not even been at- 


tacked yet. It offers a fascinating field 
for future chemists and engineers. 

This very sketchy review surveys 
what I consider to be the background of 
a very essential part of any general sci- 
ence course—that of the wise use of 
the material resources of civilization. 
You don’t need to use the word con- 
servation. That usually has a very nega- 
tive, gloomy, stingy connotation in the 
average mind. Put the whole subject 
on a positive plane. We can have all 
the materials and energy we want or 
can use, practically for all time to come, 
if we harness our ingenuity to solving 
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tific, technical, and social problems in- 
volved in the coming generations. lf 
the average pupil (male or female) 
doesn’t find it a highly interesting field 
of study I have a grave suspicion that 
it is the presentation rather than the 
subject which is uninteresting. 





EFFECTIVE LEARNING 
(Continued from page 22) 

be affected by these new experiences. 
T IS NECESSARY that the student 
develop certain fundamental attitudes 
before he can effectively use the steps 
in problem solving. Before the indiv- 
idual can recognize problems, he must 
develop a curious and critical attitude 
toward the things that are happening 
around him. 

The local market with thousands of 
products offers a challenge to each in- 
dividual as a consumer. Buying, one 
activity which everyone does day after 
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day all through life, demands a critical 
attitude on the part of the consumer if 
he successfully combats the propaganda 
with which he is faced through the 
medium of 
The 
develop the ability in the individual to 
solve the problems that 


papers, magazines and the 


radio. function of science is to 


confront him, 


and the consumer problem is an ever 
growing one. Since problems of social 
significance must be encountered in the 
secondary school if such problems are to 
he solved by the future generations, the 
third vear science course in University 
High School is built around the indiv- 
idual as a consumer and the problems 
he will meet in carrying out life’s var- 
ious activities. 

In a later article an attempt will be 
made to show how science may function 
in helping students to make necessary 
adjustments and how _ teacher-pupil 
planning with real problems of the pupil 
are worked out in classroom. 


NATIONAL COMMITTEE 


(Continued from page 16) 

into such relatively simple factors that 
each can be identified and (a) separately 
measured, (b) assigned to proper diffi- 
culty level and to appropriate subject 
matter for development, (c) cultivated 
through specifically designed techniques? 
For the development of which mental 
operations has science the major respon- 
sibility? Are there any for which it has 
the sole responsibility? (This matter 
of analysis would seem to have wide 
possibilities of usefulness in connection 
with (a) the study of integrating the 
program, (b) remedial teaching after 
diagnosis, (c) measuring both results of 
teaching and mental aptitudes, (d) guid- 
ance and placement.) 


3. Should a similar analysis be made 
of specific attitudes and their degrees of 
attainment? 

“achieve- 
measure, if anything at all 
and accurately? 


4. Just what do so-called 
ment tests” 
specifically 











cluded in the text. 





| 

| Mastery Units in Physics 
Holley-Lohr 

This revised edition covers all phases of high school physics 


in eleven units with laboratory experiments and exercises in- 


$1.88 list price. 

















Physics Workbook 


Buell-Schuler 
This workbook is a combination guidebook, laboratory manual, 
and testing program for the high school physics course and 
may be used with any physics text. 


$1.00 list price. 
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SCIENCE PROJECTS 


A Practical Teaching Tool 


For teaching science principles, creating intense interest, 
solving those problem cases, and providing club activity. 


® STUDENTS SUCCEED —— 


The projects listed are the outgrowth of successful work by science students, and are 


selected because of their value in teaching and their popularity with students. 


® FULL INFORMATION PROVIDED —— 


The busy teacher does not need to search through books and journals for he 


working out a project. 


™ FROM TEACHERS WORK SHEETS —— 


Projects are published as actually used and are in mimeograph form in groups of five 


each. 


Biology Projects - - - 


In the biology group of projects are included an artificial stomach, a heredity 
study with the drosophila fly, examination of bacterie in the milk supply, ana- 
lyzing the water supply for bacteria, food elements of plants, embryos, pollen, 
transpiration, mounting birds, mounting game, making Cheddar cheese and 
mold-cultured cheese, and analyzing blood. 

20 projects, mimeograph form $.75 net 


Chemistry Projects - - - 


In this group are found electroplating: hydrogenation of oil; getting sugar 
from corn; tanning leather and fur; dyeing cloth; examination and purification 
of water; testing of lubricating oil, painf, baking powder, wool, silk, cotton, 
rayon, and linen; and making bakelite, cold cream and vanishing cream, bak- 
ing powder, mirrors, ink, polish, and plastic wood. 

35 projects, mimeograph form $1.40 net 
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201 NORTH SCHOOL STREET NORMAL, ILLINOIS 
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BOOK SHELF 


Physics Workbook. Mahlon H. Buell, Depart- 
ment of Physics, Senior High School, Ann 
Arbor, Michigan, and Frederick W. Schuler, 
Department of Physics, West High School, 
Madison, Wisconsin. J. B. Lippincott Com- 
pany, Chicago, 1939. 378 pp. 190 illustrations. 
$1.00 list price. 

This new Physics Workbook by 
Buell and Schuler is a combination text, 
problem book and laboratory manual 
written to save the student’s time and 
cuide him with a minimum of effort to 
the mastery of the principles of physics. 
The supplementary material is not suf- 
ficient to render a text unnecessary, but 
it conserves the student’s time, unifies 
the work, and makes the work book easy 
to use with any standard text or a series 
of texts. 

The course is organized into eleven 
units with an introductory unit on meas- 
urement. Unit one deals with the mole- 


cular nature of matter and unit eleven 
with radiation. 
The latter introduces the vacuum 


tube in relation to radio and talking 
moving pictures. It also includes infra 
red and ultra violet rays, X-rays, radio 
activity, and cosmic rays. There are 52 
unit problems, 57 experiments, and 46 
suggested demonstrations. 

Experiments and demonstrations are 
planned for simple, inexpensive type of 
apparatus. There are page references 
to nine standard high school physics 
texts given with each unit. 

The work book is planned to give a 
practical physics course that covers the 
essential principles and at the same 
time directs the student to see the rela- 
tionship to life situations. In fact, the 
unit problems to a great extent present 
the material in a setting of everyday 
use or of historical development or both. 
The exercises are particularly of a prac- 
tical nature. 

Each unit begins with a suitable pre- 
view and closes with a series of unit ac- 
tivities including projects. The student 
self-tests at the end of the unit cover the 
essential points that have been studied. 
Unit Tests, Form A and Form B, are 
supplied separately with the workbooks. 
A Teacher’s Answer Key is also pro- 
vided. 
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Ixcursions in 
Reynolds, 
Company, 


Neil B. 
Electric 
Supervisor 


Science. Edited by 
special writer for General 
and Ellis L. Manning, 
of Science, New York State Department of 
Education. Whittlesey House, a division of 
McGraw-Hill Book Company, New York, 1939. 
307 pp. $2.50 net. 

In Excursions in Science are pre- 
sented thirty-five different phases of 
science selected for their special appeal 
to popular interest, and particularly well 
suited to the interests of students in 
both the junior and senior high school. 
The material presented is drawn from 
all the sciences and embraces such wide- 
ly diverse topics as “Atoms and their 
Family Relations,” “Lilliputian Chem- 
istry,’ “Heredity,” “Science and Super- 
stitions,’ “How Your Radio Tubes 
Work,” “Time,” and “Where Human 
Energy Comes From.” 

Fach topic discussed is in fact a little 
excursion in the field of science and 
give the reader not only some under- 
standing of the science involved hut pre- 
sents it in its close relationship to the 
environment of the individual. The rea- 
son for the clear cut and interesting pre- 
sentation is no doubt due to each topic 
being presented by a scientist who has 
been specially trained in that field and 
who in many cases has made it a hobby 
or a part of his daily work. Thus thirty 
different scientists in all have contrib- 
uted to this interesting book. 


\mong the contributors are such 
well-known men as Dr. Irving I.ang- 


muir, famous for his work in electronics 
and surface films; Dr. Katherine Blod- 
gett, recognized for her work on invis- 
ible glass; and Dr. Karl B. McEachron, 
who has accomplished much in the 
study of lightning. 

The book has been developed from 
the material presented in radio broad- 
casts sponsored by the General Electric 
Company and embodies a selection of 
the best of these popular presentations. 

Excursions in Science definitely leads 
to understandings in science areas that 
are challenging to people, gives insight 
into the methods of research, shows how 
scientists not only find out the why and 
wherefore of things but also how they 
set about making use of their knowledge 
for the advantage of man; indicates for 
future generations some of the knotty 
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problems that yet remain to be solved. 


The Why of Qualitative Analysis. Alfred M. 
Ewing, Texas Wesleyan College, Ft. Worth, 
Texas. Published by the author, 1937. 43 pp. 
Many diagrams. $1.00 net. 

The Why of Qualitative Analysis by 
Professor Fwing, is designed particu- 
larly for college freshmen chemistry stu- 
dents to give them a clearer understand- 
ing of what is happening as each step of 
the qualitative analysis procedure is car- 
ried out, and to give a simple mental pic- 
ture of the scheme of analysis. The book 
is also adapted to the use of advanced 
and more capable high school students 
who desire experience in qualitative 
analyis as a chemistry project or ad- 
vanced work. 

The book is unique in that the plan 
of analysis is indicated by a series of 
diagrams (e.g., a funnel is used to in- 
dicate filtration) that help the student 
to get a mental picture of the procedure. 
With each diagram is indicated the test 
to be used and the possible results. The 
diagrams provide the background for 
making effective the accompanying ques- 
tions and answers applying to the pro- 
cedure. A complete chart giving the 
diagrammatic scheme of analysis of all 
five groups is also included. 

The most important feature of the 
book is the questions raised about every 
step in the procedure and the clear-cut 
answers given. There can be no doubt 
but that a student who will think 
through the process as directed by these 
questions will be a more intelligent and 
efficient workman. He will be in a 
position to judge the amount of chemi- 
cals used in any step or the amount of 
washing required without relying on a 
fixed, rule of thumb procedure The 
questions and answers are arranged on 
the page adjoining the diagram of analy- 
sis, thus enabling the student to visual- 
ize each step as he does his thinking. 

The book, being intended for the first 
vear chemistry student, is not extensive 
in content, but is complete as far as it 
goes. Sufficient directions are given to 
acquaint students with the qualitative 
analysis procedures of first vear’s work. 

In addition to the scheme of analysis 
some attention is given to the theory 
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underlying it. A number of useful tables 
are also included. 

The author makes no claim for orig- 
inality in the material presented. How- 
ever, the results to be obtained through 
its use in terms of understanding and 
intelligent use of chemicals and appa- 
ratus together with the saving it may 
bring in the instructor’s time and energy 
recommends its use in any beginning 
study of qualitative analysis. 





SCHOOL HEALTH EDUCATION 
(Continued from page 18) 
sult. Each is singularly helpless with- 
out the full co-operation of the other. 

8. Co-operation with Community 
Health Program. The director of school 
health education should work closely 
with the public relations committees of 
the medical society, the community 
health department, the parent-teachers’ 
association, and the service clubs. In 
this way the community as a whole is 
kept aware of child health needs. 

9. Channels for Administrative Ac- 
tion. All school health problems should 
be dealt with through the regular chan- 
nels already set up for obtaining admin- 
istrative action. Moreover, every activ- 
ity engaged in by health workers should 
have the full and unqualified support of 
the school administrator. An informed 
administrator will usually take full re- 
sponsibility for what is done and stand 
back of the program. 

10. Unity of Action. All parts of the 
program should operate as integrated 
parts of a single co-ordinated whole. It 
follows also that each part should be 
kept fully informed of the efforts made 
by other parts of the total program 

Conclusions 

Attention is invited to the inadequate 
organization of many school health edu- 
cation activities found in the schools to- 
day. In view of the marked overlapping 
of function, uncertainty with respect to 
responsibility, and general lack of co- 
ordination, the writer is of the opinion 
that drastic reshaping of the program is 
in order. An administrative plan of ac- 
tion is suggested which the writer be- 
lieves should lead to the development 
of a well-integrated school health edu- 
cation program. 
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TELLUROMETER 


Designed by 


David J. Schwartz, Ph.D. 
New York City Schools 


The Tellurometer, 11x13 inches, is durably con- 
structed and has no delicate mechanisms that 
can be damaged by even the roughest kind of 
class usage. In durable trunk-board is mounted 
a movable disk and transparency upon which 
are shown the earth and its zones, etc.; the 
rays of the sun; circle of illumination; atmos- 
phere belt; etc. Singly, postpaid, $1.35. In 
lots of ten or more, f.o.b., Chicago, ea. $1.25. 





Demonstrate easily and _ graphically: 


@ Location of the five zones with reference @ Perpendicular and tangent rays of the sun 
to the sun's rays and according to their and their effect on the earth. 
changing position during the year. @ What the equinox means and when it oc 
@ What effect the anale of the earth's axis curs. 
has on the seasons, the length of the day @ The effect of the atmosphere on the ver 
and night, and the zones. tical and tangent rays of the sun. 


DENOYER-GEPPERT CO. @ 5235 Ravenswood Ave. @ Chicago 











SOMETHING NEW: INTRODUCING 


The INTERVIEW METHOD of teaching Qualitative Analysis. The 
simplest and easiest qualitative analysis in print. 

This book, containing fifty-two 8x11 inch pages, SHOWS by diagrams 
how to proceed, ASK QUESTIONS to show why one so proceeds and 
THEN ANSWERS why one proceeds. The justifications for the answers 
accompanying the questions is the fact that books on QA usually ask the 
students WHY long before they have enough experience to answer WHY. 

This book is definitely an elementary one, built and designed to give the 
beginning student a general idea how QA is done. It is composed of A 
Practical Part and A Theoretical Part. It includes analysis for 25 of the 
most common metals and 20 of the most common acid radicals; discusses 
several of the most important theoretical topics, defines many of the most 
common terms and contains a useful valence table. 

Its GREATEST ADVANTAGE is that the picture-page is ALWAYS 
opposite the reading-page pertaining to it. 

This book is now used in every state in the United States. Send for 
sample copy of The WHY of Qualitative Analysis, enclosing $1.00. Will 
return dollar if not satisfied. 


ALFRED M. EWING---Texas Wesleyan College, Fort Worth, Texas 
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WEATHER 


A Subject for Every 
Science Class 


76960 





BAROMETER, Aneroid, Cenco-Taylor, Metric & English with Weeather 
Indications, for forecasting weather conditions from changes in_ baro- 
metric pressure. Consists of a well-made aneroid barometer with 3%%-inch 
dial, in an artistically designed mahogany-finished wood case. An altitude 
dial for elevations from 0 to 3500 feet is provided on the back, which, when 
set at the user’s altitude, gives indications of barometric pressure reduced 
to sea level to correspond with the U. S. Weather Bureau reports. The 
dial shows both metric and English mercury pressure scales, and in addi- 
tion shows the weather forecast both with rising and falling barometric 
pressure, for all pressure indications. The transparent dial cover is fitted 
with a movable index, by means of which the change in barometric pres- 
sure from one reading to another may be instantly determined. The 
over-all dimensions of the instrument are 12.5 by 12.5 by 4.5 cm. It may 
be stood on a desk or hung on the wall : Each $5.00 


HYGROMETER, Airguide, for the direct indication of per cent of relative 
humidity and the temperature of the surrounding air. It is designed for 
indoor use only, and requires no calculations or reference to tables or charts. 
The instrument consists of a moisture-sensitive element and a red fluid- 
filled thermometer. The square silvered-metal dial is graduated from 0 to 
100 per cent relative humidity in 10 per cent divisions. Dimensions: Dial, 
2% inches square; width, 23% inches; length, 7% incies; depth, 1 inch___- 


Each $3.50 


CENTRAL, SCIENTIFIC; COMPANY; 


CEN(O LABORATORY 


APPARATUS 


SCIENTIFIC 


ENR TEREAEOSES REG U's*ear. Off. 


New York + Boston + CHICAGO «© Toronto + Los Angeles 
1700 IRVING PARK BOULEVARD, CHICAGO, ILL. 




















